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THE 


CAUSES 

O  F 

HEAT  and  COLD 

IN  THE 

Several  Climates  and  Situations  of 
this  Globe,  fo  far  as  they  depend 
upon  the  Rays  of  the  Sun, 

CONSIDERED 

/  • 

In  Order  to  fhew  that  the  Difference  of  Heat 
and  Cold  in  other  Countries  may  be 
nearly  afcertained  by  a  Thermometer. 

As  it  was  Read  to  the  ROYAL  SOCIETY 


By  r.  SHELDRAKE . 

Author  of  the  HERBAL. 


Printed  for  and  fold  by  the  Author  at  the  Black- boy  in  the 
Strand  near  St.  Martim-Lane  and  by  M.  Cooper  in 
Pater-nojler -  Row. 

M  DCC  LVI. 


T  O 


The  Right  Honorable 

GEORGE 

Earl  of  Macclesfield , 

Viscount  Parker , 

PRESIDENT 

O  F  T  H  E 

ROYAL  SOCIETY. 

My  Lord, 

J  SHOULD  not  have  prefumed  to 
have  approached  your  Lordfhip 
with  this  fmall  Trad,  if  it  had  not 
been  honored  with  a  hearing  before 
the  Members  of  the  Royal  Society, 

and, 


DEDICATION. 


and,  as  the  late  Dodtor  Mortimer  af- 
fured  me,  approved  by  them. 

W  hatever  may  be  the  Merit  of  the 
Performance,  I  hope  the  Candor  of 
the  Public  will  excufe  its  Defeats, 
and  your  Lordfhip  from  your  known 
Goodnefs  and  Humanity  forgive  the 
Prefumption  of  its  Author,  in  addref¬ 
ling  it  to  your  Lordfhip, 

being, 

MY  LORD, 

Your  Lordships 
moft  obedient  and 
mojl  humble  Servant , 

T.  Sheldrake. 
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A. 


THE 

CAUSES 

O  F 

HEAT  and  COLD 

IN  THE 

Several  CLIMATES  and  SITUATIONS 

of  this  GLOBE. 


H  E  Senfes  of  Men  are  wonderful¬ 
ly  adapted  to  their  feveral  cor- 
refponding  Objedts  in  Nature :  the 
Ear  to  Sounds ,  the  Palate  to  Taftes,  Feeling 

to  every  Touch,  Smelling  to  Odours,  and  the 

^  >■ 

Eye  to  Colours.  Almoft  infinite  is  theVa- 

m 
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riety  of  Objedts  that  employ  the  Senfe  of  Vh- 
fion ,  and  among  thefe  the  Flowers  that  rife 
fpontaneoufly  to  adorn  and  beautify  the  Face 
of  Nature,  are  not  the  leaft  engaging.  They 
have  Charms  to  allure  and  gratify  the  Organs 
of  Vilion  and  of  Smelling  3  they  have  Wifdom 
and  Contrivance  in  their  Forms  and  Structure 
to  engage  the  Study  of  the  Philofopher,  and 
to  excite  Meditation  in  the  Divine  ;  and  as 
their  Beauty  charms  our  Eye,  their  Virtues  ad~ 
minifter  to  the  Relief  of  every  Animal  in  the 
Cure  of  various  Maladies.  It  is  not  there¬ 
fore  Curiolity,  or  Ornament  alone,  that  en- 
duces  us  to  wifh  we  could  teach  the  vegetable 
Productions  of  other  Countries,  to  grow  in 
Englilh  Ground  ,  but  Health  and  Piety  join 
our  Ideas  of  Beauty,  and  all  perfuade  the  Cul¬ 
ture  of  every  fair  and  ufeful  Flower,  Herb, 
Vegetable  and  Tree,  whether  it  be  the  Growth 
of  this  or  the  remote!!  Clime. 


As 
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As  we  have  no  certain  Rule  for  determining 
the  Heat,  that  exotic  Plants  may  require  in  Sum¬ 
mer, nor  unlefs  by  dear-bought  Experience  what 
Degree  of  Cold  they  could  with  Safety  bear  in 
Winter,  I  was  led  to  confider,  whether  it  might 
not  be  poffible  to  difcover  feme  Method  for  de¬ 
termining  how  much  lefs  the  Cold  of  the  Win¬ 
ter  in  more  Southern  Climates  might  be,  than 
in  ours ,  and  in  what  Proportion  their  Heat 
alfo  might  probably  exceed  that  of  our  Sum¬ 
mers,  by  adjufting  a  Thermometer  fo  as  to 
afeertain  the  Difference  $  that  if  it  were  poffible 
we  might,  by  the  Affiftance  of  good  Green- 
houfes,  Thermometers  and  Stoves,  have  the 
Pleafure  of  feeing  Exotics  here  in  almoft  the 
fame  Beauty  and  Perfection  as  in  their  na¬ 
tive  Countries. 

With  this  View  I  attentively  and  conftantly 
regarded  the  Changes  of  Seafons,  and  the  Rile 
and  Fall  of  the  Spirits  in  the  Thermometer, 

B  2  knowing 
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knowing  that  the  Difference  of  Seafons,  as 
well  as  the  different  Degrees  of  Heat  or  Cold 
of  Seafons  in  other  Countries,  depend  upon  the 
Changes  of  the  Pofition  of  this  Globe,  with 
refpedt  to  the  Sun,  the  only  vifible  Fountain  of 
Warmth  and  Life.  I  alfo  colleded  from 
Books  fuch  Obfervations  as  might  affift  me  in 
this  Undertaking.  And  when  I  had  proceeded 
thus  far,  I  believed  it  was  poflible  to  deter¬ 
mine  very  nearly  the  Degree  of  Heat  and  of 
Cold  in  moft,  if  not  all  Countries  with  fuch 
Exa&nefs  at  leaft,  as  that,  with  the  Affiftence 
of  a  Thermometer  well  graduated,  foreign 
Plants  might  be  preferved  in  Health  and  Vi¬ 
gour. 

The  natural  State  of  this  Globe  feems,  from 
repeated  Obfervations  ,  to  be  what  we  call 
Temperate,  or  an  intermediate  Degree  between 
Hot  and  Cold,  as  appears  from  the  Warmth  of 
deep  Wells  in  Winter,  and  the  Coldnefs  of 

them 
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them  in  Summer,  compared  with  the  external 
Air,  though,  by  a  Thermometer,  little,  if  any 
Variation  is  difcoverable  in  the  fame  Places,  in 
oppofite  Seafons.  The  ingenious  Dr.  Hales, 
in  his  Vegetable  Statics  pag.  62.  from  the  ho¬ 
nourable  Mr.  Boyle,  tells  us,  that  the  Spirits 
both  Summer  and  Winter  flood  at  Temperate 
in  a  Cave  130  Feet  from  the  Mouth  of  it,  and 
8oFeet  below  the  Surface  of  the  Earth;  which 
natural  Warmth  of  the  Earth  is  what  fecures 

Springs  and  all  other  Bodies  from  being  frozen, 

» 

few  Winters  proving  fo  cold  as  to  penetrate 
the  Earth  to  more  than  twelve  or  fourteen 
Inches  below  the  Surface. 

The  Tranfitions  from  the  greatefl  Heat  to 
the  greatefl  Cold  that  we  feel,  in  the  Air 
embracing  our  Globe  ,  is  chiefly  owing  to 
the  Elevation  and  Depreflion  of  the  Poles, 
which  caufes  fo  great  a  Change  in  the  Situation 
of  the  Earth,  that  the  Obliquity  and  Perpendi¬ 
cularity, 
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cularity,  in  which  the  Rays  of  the  Sun  fall, 
are  continually  in  a  State  of  Variation  :  and  4s 
the  Face  of  the  Earth  forms  Angles  of  Inci¬ 
dence  by  which  they  are  reflected  in  direCl  or 
oblique  Angles,  back  again  under  a  vertical 
Sun  in  right  Lines  and  difperfedly,  according 
to  the  Angle  of  the  Plane  on  wThich  they  fall, 
fo  is  Warmth  increafed  or  diminifhed. 

So  far  as  Action  and  Reaction,  occafioned 
by  Reflection,  conduces  to  the  Production  of 
Heat,  fo  far  alfo  will  the  Continuance  of  the 
Sun's  Prefence,  with  the  Slownefs  of  his  Mo¬ 
tion  be  found  to  ingreafe  that  Heat :  and  on 
the  contrary,  Cold  will  be  increafed  by  the 
Obliquity  of  his  Rays,  the  Swiftnefs  of  his 
Motion,  and  the  Time  of  his  Abfence  below 
the  Horizon,  which  is  much  longer  than  is 
his  Prefence  above. 

Upon  thefe  Px*inciples  it  will  appear,  that  a 
regular  Increafe  of  pleat  Ihould  always  follow 

the 
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the  Approach  of  the  Sun,  and  as  gradual  a 
Decreafe  of  Warmth,  or  Increafe  of  Cold,  al¬ 
ways  attend  his  Departure  $  but  this  is  not  fo 
either  on  the  Continent  or  the  Iflands. 

There  are  many  Accidents  that  occafion  very 
great  Variations  from  fuch  regular  Changes, 

-  i  *  i 

from  Heat  to  Cold  and  from  Cold  to  Heat. 
Such  as  the  Situation  of  Hills,  Mountains,  and 
the  Declivity  of  Land  from  a  true  Plane  :  if 
the  Defcent  be  towards  the  South  it  will  be 
warmer  than  it  would  be  if  towards  the 
North, 

Clouds  will  fometimes  propagate  Heat  by 
Reflection,  and  Water -clouds  will  make  the 
Air  cool, 

Winds  from  the  South,  if  without  Rain,  and 
from  the  South-weft,  always  increafe  Warmth  •, 
as  on  the  contrary,  Winds  from  the  Eaft, 
North-eaft,  North  and  North-weft,always  bring 
a  colder  Air  with  them  ,  than  was  felt  before 

they 
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they  began\  to  blow*  By  all  thefe  Changes 
Fermentation  and  Vegetation  is  greatly  pro¬ 
moted. 

Whenever  Water  becomes  a  reflecting  Plain, 
the  Smoothnefs  of  its  Surface  increafes  very 
much  the  Heat  of  the  Sun’s  Rays,  but  much 
more  fo  when  united,  they  then  produce  al~ 
moft  double  the  Heat  the  Sun  would  do  with¬ 
out  fuch  Reflection. 

Certain  it  is,  that  all  Bodies,  whole  Sur¬ 
faces  being  polifhed  refleCt  Light,  refleCt  Heat 
alfo  along  with  it  $  the  Degree  of  which  will 
bear  a  juft  Proportion  to  the  Clofenefs  of  the 
Pores,  the  Size  of  the  Diameter  and  Degree  of 
Convexity  or  Concavity  of  the  Surface.  How 
bright  is  the  Central-point  of  Light,  and  how 
ftrong  muft  the  Heat  of  fuch  a  concave  Burn- 
ing  -  glafs,  as  Mr.  Vilette’s  be  which  foon 
diffolves  Metals  &c.  ?  On  the  contrary,  the 
Moon,  which  is  a  fpherical  Body,  reflects  a  faint 

Light, 
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Light,  compared  with  that  of  the  Sun ;  but 
no  Heat  is  to  be  raifed  from  any  Colledion  of 
its  Rays.  For  the  fame  Reafon  that  the  Moon 
reflects  no  Heat,  the  Tops  of  Mountains  in  hot 
Countries  are  feldom  free  from  Snow,  becaufe 
the  Whitenefs  of  the  Snow  reflects  the  Heat 
back  again  in  fuch  a  Divergency  as  to  prevent 
any  Heat  from  being  generated.  And  there¬ 
fore  the  Plants  that  grow  upon  Mountains  in 
hot  Countries,  will  alfo  grow  upon  Plains  in 
colder  Countries  this  is  evident  from  the  Ce¬ 
dars  which  flourifh  in  the  Botanic  Garden  at 
Chelfea.  But  as  the  greatefl  Dimenfion  of 
Mountains  is  towards  their  Bafe  they  gradually 
acquire  Warmth,  till  it  becomes  nearly  uni¬ 
form  with  the  Plain  on  which  they  ftand. 

Heat  is  always  increafed  or  diminifhed,  as 
the  Colour  of  the  Body,  on  which  the  Rays 
of  the  Sun  fall,  is  light  or  dark,  or  admits  of 

different  Shades  from  white  to  black  5  and  as 

the 
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the  Surface  of  the  Body  is  ragged  or  fmooth. 
Black  abforbs  Light,  and  if  the  Surface  be 
rough,  it  will  grow  warm  much  fooner  than  if 
it  were  fmooth  :  White,  on  the  contrary,  re¬ 
flects  Light  and  Heat,  and  that  more  vigoroufly 
from  a  poliflied  Surface.  Thi$  is  the  Reafon 

4 

why  white  Bodies  are  flower  in  taking  Fire 
than  thofe  that  are  black.  The  fame  holds 
true  of  all  intermediate  Degrees  of  Colour,  in 
Proportion  as  they  recede  from  the  grand  Op- 
pofites,  black  and  white.  If  we  walk  on  a 
black  Sand,  or  dark  dry  Soil,  our  Feet  will 
grow  very  warm  from  the  Pleat  that  the  Sand 
or  Soil  has  imbibed  from  the  Sun,  but  our 
Faces  will  feel  little,  if  any  Warmth  reflected 
from  the  fame  Soil :  whereas  if  we  walk  on 
dry  Chalk,  white  Sand,  &c.  our  Feet  will  not 
acquire  any  confiderable  Degree  of  Heat  from 
them,  but  our  Faces  will  feel,  by  a  ftrong  Re¬ 
flection  of  Light  and  Heat  from  fuch  white 

Ground 
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Ground  or  Sand,  a  very  fenfible  Alteration, 
which  will  be  aggravated,  if  the  San  fhinc 
npon  us  at  the  fame  Time. 

All  Increafe  of  Heat  above  Temperate  is 
owing  to  the  Rays  of  the  Sun  becoming  daily 
more  and  more  perpendicular,  for  the  Reflection 
becomes  ftronger  as  the  Rays  defcend  in  more 
direCt  Lines,  are  preft  clofer,and  continue  longer 
above  the  Horizon.  Cold,  on  the  contrary, 
increafes  in  Proportion  as  the  Sun’s  Rays  be¬ 
come  more  oblique,  for  by  this  Obliquity  they 
are  thinner,  more  difperfed  and  fainter,  which 
muft  daily  diminifh  and  abate  the  Force  of  Re¬ 
flection.  Not  that  we  have  our  greatefl  Heat 
when  the  Sun  is  in  Cancer,  and  nearefl  vertical 
on  the  2 1  of  June ,  nor  our  greatefl:  Cold 
when  the  Rays  of  the  Sun,  at  his  Entrance  in¬ 
to  Capricorn,  are  mo  ft  oblique,  and  thin,  being 
extended  to  their  greatefl  Length,  when  Days 

loneefl  below 


are  fhorteft  and  the  Sun’s  Stay 


our 
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our  Horizon.  But  our  greatefl  Summer’s  Heat 
is  commonly  in  July,  and  our  greatefl  Cold  in 
January :  from  which  Obfervation  it  appears 
that  Heat  increafes  by  the  Continuance  of  Ac- 
tion,  notwithftanding  what  caufed  it  grows 
weaker ;  and  Cold  increafes,  notwithftanding 
the  Sun’s  Approach,  till  his  thinly  difperfed 
Rays  become  clofer  collected  together,  and  his 
Prefence  is  longer  with  us.  Thus  we  often 
experience  in  clear  Days,  that  our  greatefl: 
Heat  is  not  till  the  Sun  is  gone  feveral  Degrees 
weftward,  nor  the  greatefl  Cold  of  the  Night 
till  the  Sun  has  left  the  Nadir,  and  is  gone 
many  Degrees  towards  the  Eaft.  Common 
Experience  proves  that,  when  a  Body  is  hot,  a 
lefs  Degree  of  Heat  will  preferve  that  Heat, 

than  was  required  to  generate  it  3  and  fo  on 
the  contrary  with  refpedt  to  Bodies  that  are 
cold,  more  Heat  is  required  to  put  the  Parts 
in  Motion  again,  than  will  keep  them  fo  when 
once  agitated.  From 
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From  what  has  been  faid  it  is  evident,  that 
Heat  and  Cold  are  caufed  by  the  Rays  of  the 
Sun  being  more  or  lefs  vertical,  from  whence 
proceed  not  only  the  different  Degrees  of  Heat 

t 

and  Cold  in  different  Climates,  but  alfo  the 
Variety  of  Seafons  in  one  and  the  fame  Climate, 
fo  neceffary  for  the  Production  and  Growth  of 
all  the  various  Tribes  and  Species  of  Animals, 
Infc&s,  Vegetables,  which  require  different  De¬ 
grees  of  Heat  and  Moiflure. 

I  trved  with  a  Thermometer  Tube,  which 

j  J 

was  not  fixed  to  a  Board,  how  much  the  Heat 
of  the  Sun  would  raife  the  Spirits  in  the  Tube 
higher  than  they  were  at  in  a  Room  of  a 
South  AfpeCt,  in  which  I  keep  my  Standard 
Thermometer,  the  Windows  being  open,  and 
I  found  the  Sun's  Rays  afiifled  by  the  Reflec¬ 
tion  of  them  from  a  red  Brick-wall  at  about 
three  Foot  Diftance  raife  the  Spirits,  in  the 
hotted:  Part  of  an  Afternoon  in  July,  20  De¬ 
grees 
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grees  above  the  Height  they  were  at  in  the 
Chamber  at  about  ten  Feet  from  the  Window., 
By  this  Experiment  we  fee  how  the  Rays 
of  the  Sun  on  one  Side  and  the  Reflection  of 
them  on  the  other  Side  of  a  Thermometer 
Tube  raifed  the  Spirits  to  a  Heat  fomuch 
fuperior  to  what  they  were  in  the  Chamber, 
as  above  mentioned. 

As  the  Earth,  like  all  the  other  Planets, 
moves  in  an  elliptic  Orb  round  the  Sun,  we  on 

the  North-fide  of  the  Equator  enjoy  thereby 

% 

eight  Days  more  of  Summer,  reckoning  from 
the  vernal  to  the  autumnal  Equinox,  than  the 
Inhabitants  on  the  Southern  Side  of  the  Equa¬ 
tor,  whofe  Winter  is  eight  Days  longer  than 
ours.  This  together  with  their  greater  Diftance 
from  the  Sun,  makes  it  reafonable  to  fuppofd 
that  their  Cold  alfo  continues  longer,  and  is 
more  intenfe.  Which  Providence  has  provided 
as  a  Counter-ballance  for  the  Good  of  his  Crea¬ 
tures, 
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tures,  that  by  the  Earth’s  nearer  Approach  to 
the  Sun  in  their  fhorter  Summer  than  ours,  it 
might  receive  a  Degree  of  Warmth,  as  much 
fuperior  to  what  we  have,  as  the  Cold  of  the 
Southern  Winter  may  exceed  that  of  the  Nor¬ 
thern. 

I  am  induced  to  think,  as  the  Rays  of  the 
Sun,  darting  through  the  Atmofphere  in  our 
Winter's  Solftice,  are,  by  their  Obliquity,  near¬ 
ly  fourtimes  the  Length  they  are  in  Sum¬ 
mer,  which  is  evident  from  the  different  Length 
of  Shadows  at  thofe  oppofite  Seafons,  that  this 
greatly  helps  to  vary  the  real  Action  and  to 
abate  the  full  Force  of  the  Sun’s  I^ays,  which, 
if  it  did  not,  any  thing  in  a  true  Plane  to  the 
Sun  in  Winter  would  be  heated  nearly,  if  not 
equal  to,  a  Plane  under  the  Sun  in  Summer, 
This  plain  Appearance  of  the  Sun  through  the 
Atmofphere  is  probably  the  true  Reafon  why 
the  Sun  appears  of  a  larger  Diameter  in  De- 

f 

cember 
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cember  than  in  June.  If  it  has  not  already 
been  tryed,  it  would  be  well  done  to  make  a 
Trial  with  proper  Inftruments  in  the  Month 
of  June  in  a  Morning,  or  in  an  Evening,  when 
the  Sun  is  of  a  Height  above  the  Horizon 
equal  to  what  it  is  in  December.  If  this  Ex¬ 
periment  for  meafuring  the  Sun  were  made, 
and  the  Sun  fhould  appear  of  the  fame  Magni¬ 
tude  as  in  Winter,  it  would  then  be  certain 
that  the  apparent  Magnitude  is  owing  to  the 
great  Tradt  of  Atmofphere  through  which 
we  fee  it :  which  alfo  makes  the  other  Planets, 
particularly  Venus  and  Jupiter,  appear  fo  much 
bigger  foon  after  their  Riling,  or  before  their 
Setting,  than  they  do  when  in  their  Meridian 
Altitude  ;  at  which  Time  they  are  nearer  to 
us  by  almoft  one  Semidiameter  of  the  Earth, 
than  they  are  at  their  Riling  or  Setting. 

From  what  has  already  been  faid,  I  hope  it 
will  be  allowed,  that  all  the  Variety  of  Heat 

and 


(  i7  ) 

and  Cold  that  we  feel  in  the  Air,  as  well  as 
the  Changes  that  are  produced  on  the  Surface 
of  the  Earth  and  Waters,  &c.  are  owing  to  the 
diverging  or  converging  of  the  Sun’s  Rays,  their 
Obliquity  or  Perpendicularity.  By  the  latter 
Motion  is  increafed,  and  thereby  Warmth  or 
Heat  in  equal  Proportion  ;  and  by  the  former 
Motion  is  abated,  and  therefore  Cold  will  in- 
creafe  continually  as  Adtion  decreafes  and  Bo¬ 
dies  come  nearer  to  a  State  of  Reft.  Here  we 
muft  not  forget  that  the  Changes  of  the  Wind 
will  alfo  influence  and  prevent  the  regular  Al¬ 
terations  of  the  Air,  &c.  I  have  feen  the 
Spirits  in  the  Thermometer  at  the  4th  Degree 
when  the  Sky  has  been  clear,  very  little  Motion 
in  the  Air,  the  Heat  almoft  infupportable,  and 
the  Flefti  in  the  Market  began  to  be  ofFenfive 
before  3  in  the  Afternoon  ;  and  the  next  Week 
the  Spirits  rofe  one  Degree  higher,  the  Sun  not 
obfcurd  but  a  briflc  Wind  then  blowing,  no 

C  fuch 
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fuch  Effects  were  produced.  Hence  the  Ne- 
ceffity  of  Air  as  well  as  Warmth  for  the  Prefer- 
vation  of  animal  and  vegetable  Subftances. 

It  is  certain  that  all  Parts  of  this  Globe  enjoy 
the  fame  Quantity,  or  nearly  fo,  of  the  Sun’s 
Prefence  in  the  Space  of  a  Year,  and  it  is  cer¬ 
tain  that  all  Places  do  not  enjoy  the  fame  Quan¬ 
tity  of  Heat  from  his  Prefence. 

As  the  Sun’s  Motion  from  North  to  South, 
and  from  South  to  North  is  confined  between 
the  Tropics,  fo  is  his  Motion  fwifter  there,  then 
in  any  other  Part  of  the  Globe:  and  the  nearer 
vertical  to  the  Equator,  fo  much  the  fwifter  is 
his  Motion  from  Eaft  to  Weft,  and  from  North 
to  South,  and  South  to  North.  This  will  ap¬ 
pear  from  the  following  Obfervation. 

Firft,  The  Sun  paffes  from  3  Degrees  30 
Minutes  South  Latitude,  to  30.  30  .  North  La¬ 
titude,  being  together  feven  Degrees,  in  about 
eighteen  Days,  whereas,  when  the  Sun  enters 

Gemini 
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Gemini  on  the  2 1  Day  of  May,  at  twenty 
Degrees  North  Latitude,  the  Sun  fpends  one 
intire  Month  in  going  three  Degrees  and  thirty 
Minutes,  or  till  he  enters  cancer  and  touches 
the  Northern  Tropic,  and  another  Month  in 
returning  back  from  the  Tropic  till  he  arrives 
at  Leo,  on  the  23  of  July:  in  all  which 
Time,  being  Sixty  Seven  Days,  the  Sun  is  as 
near  the  Tropic,  as  he  is  to  the  Equator  for  eigh¬ 
teen  Days.  Hence  it  appears  reafonable  to  fup- 
pofe,  notwithftanding  the  Sun  paffes  the  Equa¬ 
tor  twice  in  the  Space  of  Twelve  Months,  as 
fpending  only  Thirty-fix  Days  in  thefe  two 
Tranfits,  that  the  Heat  under  either  of  the 
Tropics  may  be  as  great,  if  not  greater  than 
under  the  Line. 

Secondly,  For  a  further  Proof  of  the  Proba¬ 
bility  that  the  Heat  under  the  Tropic  is  as  great, 
if  not  greater,  than  under  the  Line,  I  fhall  juft 
obferve  the  Difference  of  the  Time  of  the  Sun’s 

C  2  Motion 


(  20  ) 

Motion  in  the  abovementioned  different  Places 
on  the  Surface  of  the  Globe,  viz.  As  the  Sun 
moves  Fifteen  Degrees  of  60  Miles  each  (com- 
com  Computation)  in  one  Hour  under  the 
Equator  which  are  Nine  Hundred  Miles,  and 
as  the  fame  longitudinal  Degree  under  the  Tro¬ 
pic  contains  only  Fifty- five  fueh  geographical 
Miles,  which  amount  to  no  more  than  Eight 
Hundred  and  Twenty-five  Miles,  i.  e.  the  Sun 
travels  Seventy-five  Miles  lefs  in  one  Hour  un¬ 
der  one  of  the  Tropics  than  under  the  Equator, 
The  Motion  of  the  Sun  then  being  flower,  may 
we  not  with  Reafon  fuppofe  that  the  Heat  may 
thereby  be  railed  to  a  more  intenfe  Degree  by 
the  Sun’s  being  nearly  fo  long  vertical,  and 
withal  his  Motion  fo  much  flower  under  the 
Tropic  then  it  is  under  the  equanodtial  Line  ? 
It  is  alfo  to  be  remembred  in  this  Place,  that 
the  Sun  in  our  Summer  half  Year  remains  a-* 
bout  140  Hours  longer  above  the  Plorizon  un¬ 
der 
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der  the  Tropic  than  under  the  Equator;  which 
muft  certainly  conduce  to  the  increafing  of  the 
tropical  Heat  to  a  greater  Degree  than  of  that 
under  the  Equator. 

Having  proceeded  thus  far,  I  (hall  now  de- 
fcribe  the  Method  I  ufed  for  making  the  Scale. 

Having  attentively  and  duly  confidered  the 
foregoing  Caufes  of  Heat  and  Cold,  I  took  a 
Thermometer,  and  keeping  it  in  one  conftant 
Place,  I  carefully  oblerved,  and  marked  the 
greatefl  Variation  of  the  Spirits,  by  which  I 
obtained  their  Height  in  the  Heat  of  a  kind, 
good  Summer,  and  their  Defent  in  a  hard 
Froft.  I  then  deferibed  a  large  Circle  of  feve- 
ral  Foot  diameter,  and,  according  to  the  com¬ 
mon  Rules  cf  Geometry,  divided  it  into  De¬ 
grees,  &c.  and  according  to  the  known  Rules 
of  Geography  laid  down  the  Tropics,  Circles, 
Paralels,  &c.  Having  done  this  I  drew  a  Line 
in  a  true  Plan  from  North  to  South,  fuppofing 

C  3  the 
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the  Sun  vertical  in  cancer,  by  which  it  appeared, 
that  the  Rays  of  the  Sun  at  Forty-feven  De- 
grees  Northern  Latitude,  were'  as  clofely  con¬ 
nected  as  under  the  Equator  ;  that  the  Sun 
was  at  an  equal  Diftance  from  the  Equator,  as 
he  was  from  Forty-feven  Degrees  North  Lati¬ 
tude  ;  that  the  Northern  Part  of  Italy  might 
with  great  Probability,  in  its  neareft  approach 
to  the  Sun  and  greateft  Heat,  have  a  Degree  of 
Heat  equal,  or  nearly  the  fame,  with  that  un¬ 
der  the  Equator  in  the  greateft  Cold  and  grea¬ 
teft  Recefs  from  the  Sun :  and  that  Fity-two 
Degrees  and  Forty- two  Minutes  Northern  La¬ 
titude  were  further  from  the  Sun,  when  verti¬ 
cal  in  cancer,  than  the  Tropic  by  feven  Degrees 
and  Forty  Minutes,  or  nearly  fo.  In  this  Po- 
fition  of  the  Globe,  I  formed  the  firft  Table 
under  the  Name  or  Title  of,  Difference  of  the 
Sun’s  Diftance,  in  which  Tables  the  Diffe¬ 
rence  of  the  Sun’s  Diftance  at  every  five 

Degrees 
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Degrees  of  Northern  Latitude,  is  laid  down 

.  i 

by  Menfuration 

This  being  finifhed,  I  proceeded  in  like 
manner  for  making  the  fecond  Table  under  the 
fame  Title  as  the  firft,  the  Sun  being  vertical 
under  the  Equator,  as  in  Libra  and  Aries  5  and 
the  third  alfo  under  the  fame  Name,  the  Sun 
being  in  Capricorn  5  which  fhews  how  much 
thefe  Northern  Countries  are  removed  further 
from  a  true  Plan,  under  a  vertical  Sun,  in 
December,  than  they  are  in  June.  In  thefe 
two  laft  Tables,  the  Difference  is  laid  down  at 
every  five  Degrees,  and  may  be  of  the  fame 
Ufe  on  the  South  as  on  the  North  Side  of  the 
Equator. 

Thefe  Tables  being  thus  adjufted,  I  fixed 
the  Point  of  greateft  Height,  to  which  the 
Spirits  rife  with  us,  in  the  greateft  Heat  of  our 

*  Thefe  fo  nearly  anfwer  Computation,  that  where 
there  is  any  Difference  ’tis  inconfiderable. 

c  4 
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Summer,  at  that  Point  of  our  Diftance  in  De-r 
grees  and  Minutes  as  according  to  the  firft 
Table  we  at  52  Degrees  and  42  Minutes  here 
are,  from  a  Plan  under  the  Sun,  when  vertical 
m  cancer,  than  the  Tropic  itfelf,  or  23  De¬ 
grees  30  Minutes  is.  And  when  the  Spirits 
were  by  a  very  hard  Froft  funk  down,  I  mark¬ 
ed  the  lowed  Point  they  fell  to  at  the  Number 
of  Degrees  and  Minutes  of  our  Recefs  from 
the  Sun  when  vertical  in  Capricorn,  according 
to  the  third  Table  of  the  Sun’s  Diftance,  which 

t  *  , 

gives  the  Difference  of  about  Thirty-eight  De¬ 
grees.  This  very  confiderable  Increafe  of  Cold 
(from  our  greateft  Pleat)  in  Summer  we  can 
and  do  feel  by  the  Rays  cf  the  Sun  being  fo 
very  Oblique  in  Winter,  as  to  bear  little  more 

than  the  Proportion  of  feven  to  one,  fo  that 

/  / 

the  fame  Quantity  of  the  Rays  of  the  Sun  that 
on  the  21  of  June  falls  upon  a  level  Piece 
of  Ground,  fuppofe  of  one  hundred  Yards 

fquare. 
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fquare,  will  on  the  21  of  December  be  f® 
difperfed  by  this  very  great  Obliquity  and  thin- 
nefs  as  to  defcribe  a  true  plain  piece  of  Ground 
in  the  fame  Latitude  of  one  hundred  Yards  in 
Breadth  and  full  if  not  more  than  feven  hundred 
in  Length  when  the  Sun  is  at  its  Meridian 
Altitude. 

Having  divided  the  Space  in  which  the 
Spirits  move  into  the  above-mentioned  Thirty- 
eight  Degrees  5  and  finding,  by  the  Firft  Ta¬ 
ble,  that  the  Inhabitants  under  the  Tropic  of 
Cancer  are  nearer  the  Sun  upon  the  21  of 
June,  than  we  at  52°.  and  42*.  North  Latitude 
are  by  feven  Degrees  and  Forty  Minutes,  I 
then  fixed  the  Point  of  greateft  Heat,  as  many 
Degrees  and  Minutes  above  our  greateft  Heat 
as  the  Tropic  is  nearer  the  Sun  than  we  are. 
This  increafe  of  Heat  is  very  great  and  as 
hereafter  will  be  fhewn,  is  very  juft  and  af¬ 
ford  the  moft  exadt  Point. 


Upon 
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Upon  thefe  Principles  and  Obfervations,  all 
the  different  Degrees  of  Heat  and  Cold,  in 
all  Countries  and  Latitudes  are  determined, 
whether  Northern  or  Southern,  and  are  by  the 
Tables  f«ig  the  Thermometer  fhewn.  For 
I  believe  a  City  which  lays  nearer  the  Sun  by 
two  Degrees  perpendicular  Meafure  has  the 
Rays  of  the  Sun  fo  much  denfer  or  clofer 
contracted,  as  to  raife  the  Spirits  two  Degrees 
higher  in  their  greateft  Heat  than  at  London  : 
fo  on  the  contrary,  a  City  whofe  approach 
towards  the  Sun  is  not  by  ten  Degrees  perpen¬ 
dicular  Meafure,  fo  near  as  London,  cannot  by 
the  Angle  of  Incidence  difperfing  the  Suns 
Rays  more  than  at  London,  have  the  Spirits  in 
the  Thermometer  fo  high  by  Ten  Degrees  as 
marked  in  the  above-mentioned  Tables. 

Having  thus  briefly  fet  forth  the  Reafons  on 
which  I  founded  the  Scale  for  fhewing  by  a 
Thermometer  the  Heat  and  Cold  of  any  Coun¬ 
try 
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try  in  any  Part  of  the  Globe,  how  much  fo- 
ever  it  exceeds  or  falls  fhort  of  what  we  do 
or  may  feel  here  in  England,  I  fhall  endeavour 
to  prove  the  certainty  of  this  Scheme  from  the 
belt  Authorities. 

Firfl  as  to  the  Coldnefs  of  the  polar  Parts 
of  the  Globe  which  is  very  great,  though  not 

•  .  i 

every  Winter  alike,  no  more  than  with  us. 

The  honourable  Mr.  Boyle  in  his  Hiftory 
of  Cold  has  feveral  quotations  from  the  Dutch 
Voyage  to  Nova  Zembla,  viz.  page  16-—  161. 
<c  That  the  Ground  was  frozen  in  the  begin- 
cc  ning  of  June”,  in  the  fame  page,  he  fays, 
£C  On  the  Twenty-third  of  June  Sun-fhiny 
“  Weather,  yet  the  Heat  not  ftrong  enough 
cc  to  melt  Snow”,  —  again  in  the  fame  page, 
C£  that  in  July  and  Auguft,  their  Heat  is  not 
£C  fufficient  to  melt  Ice  in  lefs  than  Eight  or 
c<  Ten  Days”,  and  page  187,  Mr.  Boyle 
further  fays,  £C  That  in  74  and  75  Degrees 

££  North 
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<c  North  Latitude  July  the  Fourteenth  Wind 
<(  Northerly  both  Snow  and  Froft,  and  on  the 
<c  Twenty-fourth  Day  of  the  fame  July,  the 
cc  Wind.  N.  E.  the  Froft  was  fo  hard,  as  to 
<c  freeze  their  Cloaths. 

Thefe  Winds  undoubtedly  made  the  Cold 
greater  than  it  would  have  been  with  a  South 

o 

or  South-weft  Wind. 

The  Cold  of  the  Northern  Circle  in  Winter 
is  defcribed  as  follows  by  the  Members  of  the 
Academy  of  Sciences  at  Paris  in  the  Year 
1737. 

“  December  the  2r,  that  whenever  they 
<c  would  Tafte  a  little  Brandy,  the  only  thing 
cc  that  could  be  kept  Liquid,  their  Tongues 
<c  and  Lips  froze  to  the  Glafs,  and  the  Cup 
“  came  away  Bloody.  See  Page  78,  79,  and 
£C  Page  82.  Snow  that  was  melted  with  Fire 
<£  was  froze  immediately,  forming  a  Hearth  of 
u  lee  all  round  the  Fire.  That  on  the  Thir¬ 


tieth 


(  29  ■  ) 

tieth  of  December  the  Mercury  in  theTher^ 
€C  mometer  fell  down  to  Thirty-feven  Degrees 
<c  below  the  freezing  Point,  which  was 

Twenty-three  Degrees  lower  than  they  fell 
cc  at  Paris  in  the  great  Froft,  1709.  The 

Spirits  of  Wine  were  frozen  in  the  other 
<c  Thermometers 

This  Cold  is  nearly  equal  to  the  Cold  in  my 
Tables,  according  to  the  Diftance  of  the  Sun 

t 

and  great  Obliquity  of  his  Rays.  The  Cold, 
when  the  Spirits  are  fo  low  as  Fifty  Degrees 
from  the  greateft  Heat,  is  fo  intenfely  fevere  as 
to  congeal  Drops  of  Water  in  Half  a  Minute 
into  hard  Ice  :  and  I  have  feen  a  Glafs  of 
Brandy  drank,  the  Spirit  by  the  feverity  of  the 
Cold  fly  from  what  remained,  when  the  Water 
on  the  Sides  of  the  Glafs  has  immediately  freezed 
into  a  feathered  Ice. 

The  very  learned  Dr.  Booerha  ave  fays  that 
the  Cold  of  Ice-land  was  at  1  Degree  above  O, 

that 
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that  is  the  Firft  Degree,  meafuring  from  the 
greateft  Cold  upward.  Which  as  near  as  I 
can  find  by  comparing  one  Scale  with  another, 

i 

and  one  Obfervation  with  another,  is  nearly 
as  Cold  as  what  the  Members  of  the  Academy 
of  Sciences  above-mentioned  defcribe  the  Cold 
of  the  Northern  Circle  to  be.  Their  Winter 
might  be  Colder  than  that  in  which  Profeflor 
Boorhaave  fent  his  Thermometer  to  Ice-land. 
The  Doctor  fays  he  obferved  in  Leyden  Gar¬ 
den  in  1709,  the  Spirits  to  be  Four  Degrees 
above  the  Cold  of  Ice-land,  that  is  at  Fifty  De¬ 
grees  without  Doors,  or  Forty-five  Degrees 
within  Doors ;  which  is  the  greateft  Cold  of 
Amfterdam  as  is  laid  down  in  my  Tables  of 
Heat  and  Cold.  Thus  nearly  in  Cold,  does  my 
Calculations  and  Scale  of  Cold  anfwer  to  the 

4'  *  ’ 

above  Obfervations. 

Having  by  the  foregoing  Obfervations  fhewn 
how  near  my  Scale  for  Cold  comes  to  the 

Truth 
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Truth  of  the  Cold  near  the  Poles,  I  (hall  now 
lhew  their  nearnefs  to  Truth  with  refpeCt  to 
the  Heat  and  Cold  of  fome  Countries,  whofe 
fituation  is  nearer  to  the  Equator. 

The  Ingenious  Mr.  Ray  in  a  Collection  of 
Travels  which  he  Publilhed  fays  in  Page  182. 
“  The  Winter  is  not  very  fevere  (at  Bagdat) 
“  in  thefe  Countries,  which  you  may  conclude, 
“  for,  that  our  March  Flowers,  as  Hyacinths, 
<c  Narciflus,  Violets,  &c.  were  in  full  Flower 
tc  in  December,  and  that  the  Farmers  went 
<c  to  Plough  at  that  Time”,  wherefore  I  judge 
their  Winter  is  like  our  Spring.  It  is  to  be  ob- 
ferved  that  their  Winter  was  not  come  to  its 
greateft  Cold,  January  being  generally  the 
coldeft  Month.  Thefe  were  the  Obfervations 
of  Dr.  Rowalf,  a  Native  of  Augfburg  in  Ger¬ 
many  between  the  Forty-eight  and  Forty-nine 
Degrees  of  North  Latitude. 
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Monfr.  Rollins  in  his  Ancient  Hiftory  of 
the  Egyptians,  Page  21  fpeaking  of  the  Wea¬ 
ther  fays,  cc  The  Egyptians  begin  to  turn  them 
<c  out  to  Grafs  in  November,  and  they  Graze 
cc  till  the  end  of  March.  Words  could  never 
<c  exprefs  how  rich  their  Paftures  are  $  and  how 
<c  fat  the  Flocks  and  Herds  (which,  by  reafon 
<c  of  the  Mildnefs  of  the  Air,  are  out  Night 
“  and  Day)  grow  in  a  little  Time. 

As  to  the  December  Flowers  atBagdat  blow¬ 
ing  at  the  latter  end  of  March  or  beginning  of 
April,  with  us,  allowing  their  Weather  to  vary 
in  Proportion  to  ours  here  in  England,  which 
is  not  always,  nor  may  I  fay  at  any  Time  the 
fame,  in  different  Countries  of  the  fame  Lati¬ 
tude,  but  to  allow  it  fo,  and  upon  obferving 
our  Weather  in  March  the  mean  Motion  of  the 
Spirits  is  between  Thirty  or  Cool,  and  Thirty- 
five  or  Cold.  On  the  Thermometer  Table  in 

\  i#  ')  * .  ■ 

which  Table  the  greateft  Cold  of  Bagdat  is  at 

Twenty- 
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Twenty-fix  Degrees  and  Forty  Minutes,  the 
greateft  Cold  of  Augfburg  being  at  Forty-one 
Degrees,  the  Cold  df  March  there,  according 
to  my  Tables  will  be  at  about  Twenty-feven 
Degrees  and  Thirty  Minutes,  fomething  below 
Temperate,  which  is  within  lefs  than  one  De¬ 
gree  of  the  greateft  Cold  at  Bagdat  in  the 
fame  Scale:  upon  comparing  them  together,  it 
plainly  appears  that  what  Flowers  blow  with 
us  in  the  beginning  of  April,  may  BlofTom  in 
the  middle  of  March  at  Paris,  Vienna,  Augf¬ 
burg,  &c.  being  at  an  equal  Diflance  from  the 
Sun,  and  at  Bagdat  or  any  other  Place  under 
the  fame  Latitude  in  December. 

As  to  Egypt  the  greateft  Cold  at  Grand  Cairo 
in  thefe  Tables  is  very  neat  what  we  call 
Temperate:  take  the  mean  Height  of  the 
Spirits  with  us  in  November,  it  is  gene¬ 
rally  about  Cold,  in  all  probability,  the  fame 
Spirits  in  November,  at  Grand  Cairo,  would 

D  be 
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be  found  at  a  Medium,  at  Sixteen,  or  Seventeen 
Degree?,  or  nearly  as  High  as  very  Warm 
according  to  the  Scale  in  the  Tables,  and  at  the 
latter  end  of  March  to  be  at  about  eleven  De¬ 
grees  or  nearly  what  we  call  Hot,  or  fuch 
Weather  as,  (if  the  Summer  proves  kind,)  we 
have  in  July,  in  a  feafonable  kind  Year. 

"  ■  / 

Thefe  Quotations  from  Mr.  Ray,  and 
Mr.  Roll  in,  as  alfo  thofe  of  the  Northern 
Countries  are  what  offered  fince  I  formed  my 
Tables  of  Heat  and  Cold,  which  upon  flrift 
Examination,  finding  them  anfwer  fo  nearly  to 
what  I  had  there  laid  down  for  the  Heat 
and  Cold  of  thofe  Countries,  was  I  confefs  no 
fmall  Satisfaction  to  me  to  find  my  Tables  for 
the  Thermometer  fo  very  near  Truth. 

The  greatefl  Heat  in  my  Scale  for  the  Ther¬ 
mometer  is  upon  Trial  found  equal  to  that  of 
a  healthy  Man  in  Summer,  which  is  the  ufual 
Height  of  the  beft  Thermometers,  neither  of 

which 
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which  I  had  recourfe  to  for  fixing  the  Point 
of  Heat  in  my  Tables,  nor  to  the  aforemen¬ 
tioned  Obfervations  on  the  Cold  of  the  in¬ 
habited  Parts  of  this  Globe:  but  the  excefs 

of  Heat,  more  than  what  we  Feel,  necefia- 
rily  arifes  from  the  nearer  Situation  to  the 
Sun  by  contracting  the  Rays,  &c.  and  the 
exaClnefs  in  the  Point  of  Cold  being  greater 
than  with  us  is  the  natural  Confequence  of  a 
further  recefs  from  and  greater  difperfion  of  the 
Suns  Rays. 

I  can  from  Experiments  made  on  feveral  Ex¬ 
otics,  fince  I  formed  the  abovementioned  Ta¬ 
bles,  aflert  that  any  foreign  Plants  will  perfectly 
well  indure  the  changes  of  our  Air,  till  the 
Spirits  fall  to  the  Cold,  affigned  to  the  Country 
from  which  they  are  brought,  in  the  Scale  for 
the  Thermometer :  by  thefe  Tables  the  growth 
of  Exotic  Plants  is  brought  to  a  greater  cer¬ 
tainty  than  ever,  and  that  curious  Inftrument 

D  2  the 
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the  Thermometer  is  found  much  more  en¬ 
tertaining  and  ufefull  than  it  has  heretofore 
been, 

I  fhall  now  inform  the  Reader  what  the 
Particulars  contained  in  the  fo  often  mentioned 
Tables  are. 

Firftj  a  Table  of  Countries  with  their  Lati¬ 
tudes  in  Degrees  and  Minutes,  from  the  lateft 
Obfervations,  whether  North  or  South,  or  both, 
and  what  Quarter  of  the  World  each  Country 
lays  in. 

Secondly,  three  Tables  in  which  the  firft 
Column  fhews  the  Degree  of  Latitude  ;  the 
fecond  the  Height  of  the  Spirits  in  the  Ther¬ 
mometer  :  the  Numbers  expreffing  which, 
being  as  the  verfed  Lines  of  the  Diftances 
from  the  Vertical  Sun,  may  be  found  from 
thefe  Tables  to  all  Times  and  Places.  • 

Thirdly,  a  Table  of  the  Suns  Motion  in  the 
Ecliptic,  by  which  is  fhewn,  not  only  how 

Swift 
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Swift  his  Tran  fit  is  crofs  the  Equator,  but  alfo 
how  flow  his  Motion  when  he  either  ap¬ 
proaches  to,  or  departs  from  either  Tropic. 

Fourthly,  a  Table  of  Climates  for  finding 
the  Length  of  the  Day  or  Night  in  any  Coun¬ 
try  or  Latitude. 

Fifthly,  a  Scale  for  a  Thermometer  by  which 
is  fhewn  how  much  the  Heat  of  Summer,  or 
the  Cold  of  Winter,  exceeds  or  falls  ftiort  of 
what  is,  or  rr|ay  be  the  Heat  or  Cold  of 
-  England,  alfo  how  much  the  Spirits  are  Higher 
abroad,  ifrifing,  or  lower  in  the  Air  if  falling, 
than  in  the  Houfe.  Likewife  what  Cities  or 
Countries  lay  Parallel  to  each  other,  and  what 
is  the  difference  of  Diftance  in  perpendicular 
Meafure  in  Degrees  and  Minutes,  (when  the 
Sun  is  Vertical  in  either  Tropics)  of  each 
Country  and  moft  Cities. 

Sixthly,  a  large  Catalogue  of  Exotic  Plants 
with  the  Countries  where  naturally  Produced, 

curioufly. 


curioully  Engraved  on  a  very  large  Copper- 
Plate,  and  Printed  on  Imperial  Paper,  infcribed 
to  Sir  Hans  Sloan,  Bart,  and  approved  of  and 
recommended  by  Mr.  Phil.  Miller,  F.  R.  S. 
and  Gardiner  at  the  Botanic  Garden  at  Chelfea. 

*■  \  .  .  /  .  .  .  i 
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Explanation  of  the  Figure. 

A,  Reprefents  the  Globe  of  the  Earth,  in 
its  Pofition  on  the  21  of  June,  when  the  Sun 
is  Vertical  in  Cancer:  it  is  divided  by  the  Equi¬ 
noctial  Line  on  which  the  Hours  are  marked, 
and  by  the  Tropics  and  polar  Circle.  Again, 
it  is  divided  from  Pole  to  Pole  at  every  Fif¬ 
teen  Degrees  or  every  Hours  Tranfit  of  the 

1 

Sun.  This  will  give  a  tolerable .  Idea  of  the 
Riling  and  Setting  of  the  Sun  in  the  different 

Latitudes  and  Seafons  of  the  Year.  The  Line 

% 

FF.  defcribes  how  much  the  Velocity  of  the 
Sun  in  his  diurnal  Motion  is  greater  in  one 
Latitude  than  another. 

There  is  alfo  a  Circle  that  inclofes  the  Globe, 
divided  at  every  Fifteen  Degrees,  reprefenting 
the  Atmofphere. 


B.B.B.B. 
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B.  B .  B.  B.  Thefe  Lines  reprefent  the  Rays  of 
the  Sun  falling  Perpendicularly  upon  the  Earth ; 
from  a  due  Obfervation  of  which  it  will  appear 
that  the  Surface  of  the  Globe  at  a  very  few 
Degrees  diftance  from  the  middle  Rays  which 
fall  on  the  Tropic,  reflects  the  Rays  not  Per¬ 
pendicularly  but  Obliquely,  and  thereby  abate  the 
force  of  Re-a£tion  till  that  Power,  which  fo 
much  increafes  Heat,  continually  leflens  till 
entirely  loft;  and  the  Rays  of  Light  pafs  by 
the  Globe,  without  affording  any  Warmth. 

C. C.  The  Point  of  this  Angle  thews  nearly 
the  Place  upon  the  Globe  on  which  London  is 
fituated,  with  the  Angle  of  Reflexion,  and  alfo 
how  much  farther  five  Degrees  of  Rays  diverge 
here  than  under  Capricorn.  In  this  Pofidon  of 
the  Globe  by  this  Angle  of  Reflexion,  it  appears, 
that  as  the  Ravs  are  reflected  back  in  Lines 
more  and  more  Oblique,  Motion  or  Adlion, 
being  thereby  leffened,  Heat  muft  for  the  fame 

Reafon 
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Reafon  be  alfo  leflened.  D.  D.  Shews  that 

* 

470.  Latitude  is  as  near  the  Sun  as  the  Equator, 
the  Angle  of  Incidence  being  equal  in  both, 
the  Velocity  of  the  Sun  lefs,  and  thereby  the 

Heat  at  47 °.  Latitude  may  be  equal  to  the 
Cold  under  the  Equinoctial  Line. 

C2.  C2.  Shews  the  extream  Obliquity  of  the 
Suns  reflected  Rays  at  London,  and  how  vaftly 
wide  the  Angle  of  Incidence  difperfes  the  Rays 
of  the  Sun  in  Winter,  or  when  the  Sun  is  in 
Capricorn.  The  taking  this  point  for  the  fitu- 
ation  of  London  in  Winter  on  the  South-fide 
the  Globe  could  not  eafily  be  avoided  without 
drawing  another  Diagram,  to  avoid  which  as 
well  as  the  placing  London  in  Winter  fo  far 
North,  as  not  to  be  Inhabitable,  I  thought  it 
would  be  pardonable  if  I  reverfed  its  Situation. 

E.E.  A  pricked  Line  drawn  parallel  under 
a  Vertical  Sun  in  Cancer  and  touching  the 
Globe  in  that  Point  to  fhew  how  the  Diftance 

from 


(  42  ) 

from  the  Sun  is  increafed  in  different  Latitudes 
in  Summer  and  Winter. 

F.  F.  Another  Line  drawn  crofs  the  Globe, 
and  extended  to  fhew  by  the  horary  Circles 
which  interfe6t  the  Equator  from  Pole  to  Pole, 
the  different  length  of  Days  and  Nights,  by  ex¬ 
hibiting  the  Time  the  Sun  Rifes  and  Sets  in  any 
Latitude,  as  alfo  the  different  Spaces  the  Sun 
paffes  over  in  the  fame  Period  of  Time. 

FINIS. 


ERRATA. 

i 

Page  1 8  line  n  read  than. 

20  1.  3  r.  common  Computation. 

1.  17  r.  than  equino£tial. 

21  laft  1.  p.  23  1.  10  p.  24.  1.  4  r.  Plane. 

22  1.  12  r.  Fifty. 

25  laft  1.  r.  affords. 

39  29  P*  3°  1*9  r*  Boerhaave. 


ADVERTISEMENT. 

The  following  Works  by  the  fame  Author 
T.  Sheldrake,  and  to  be  had  of  him  at  the 
Sign  of  the  Black  Boy,  in  the  Strand,  between 
St.  Martin's  Lane  and  Lancafter-Court. 

J.  TheTables  mentioned  in  the  foregoing  Papers 
for  finding  by  a  Thermometer  the  Heat  and 
Cold  of  other  Countries  that  Exotic  Plants 
may  be  raifed  in  Summer  and  preferving 
from  Cold  in  Winter. 

Now  Publifhing  in  Numbers  by  Subfcription, 
BOTANICUM  MEDICINALE; 

II.  Or  an  Herbal  of  Medicinal  Plants  on  the 
Lift  of  the  College  of  Phyficians,  Deferr¬ 
ing  their  places  of  Growth,  Roots,  Leaves, 
Flowers,  Time  of  Flowering,  Fruits,  Seed- 
Veflels,  Seeds  and  Time  of  Ripening  their 
Fruit.  Colours  and  Parts  ufed  in  Medi¬ 
cine,  and  what  preparations  are  kept  in  the 
Shops.  Together  with  their  Medicinal  Vir¬ 
tues  and  Names  in  Nine  Languages. 

Note  ,  fuch  Plants  as  grow  in  England  are 
Drawn  from  the  Life,  with  the  greateft  Exadft- 
nefs,  all  fuch  Flowers  or  Parts  of  Flowers, 
as  are  too  fmall  to  be  diftinguifhed  by  the 
Eye  will  be  Magnified  and  marked  on  the 
Plates. 


This 


ADVERTISEMENT. 

This  Work  will  contain  about  400  Folio 
Copper-Plates  Engraved  in  the  beft  Manner, 
Printed  on  fine  Demi  Paper  and  delivered  in 
Numbers,  of  3  Plates  each,  at  One  Shilling. 
Coloured  Two  Shillings,  on  Royal  Writing 
Paper  plain  one  Shilling  and  Six-pence,  or 
finely  painted  Three  Shillings. 

Any  Perfon  may  begin  with  Number  1.  or 
have  all  that  are  already  Printed,  and  conti¬ 
nue  to  take  them  as  publilhed. 

The  Defign  of  this  Performance  is  to  Ihew  in 
the  jufteft  Manner  all  the  Parts  of  each 
Plant.  To  promote  Botanic  Knowledge,  to 
present  Miftakes  in  the  Ufe  of  Simples  in 
preparing  Medicines,  and  to  illuftrate  and 
render  more  ufeful  fuch  Herbals  as  want  the 
juft  Reprefentations  in  proper  Figure  and 
Colours. 

III.  Likewife  a  neat  Print  of  a  Curious  Gothic 
Crofs  formerly  ftanding  in  the  Market-Place 
in  the  City  of  Norwich  and  neatly  Engraved. 
Price  One  Shilling.  Jm 


